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OOPMHPOBAHHE HHOPAnOIiyjIfllJHH 
ITAPTEHHT ECHINOSTOMA CAPRONI 
(DIGENEA: ECHINOSTOMATIDAE) 

© T. JI. ATaee, A. A. ,ZJo6poBOJibCKHH, H. n. HcaKoea 

riepBoe noKOjieHHe napTeHMT Echinostoma caproni npeacTaBjieHO MaTepnHCKMMM cno- 
pouHCTaMH, pa3BHBaiomMMMCH b cep jme y mojijiiockob M3 po^a Biomphalaria. Ha npoT^ixe- 
HHH CBOeM XM3HM OHM OTpOXJiaiOT pejWM MaTepMHCKOrO nOKOJieHMH. Pe^MM E. caproni 
Bcex reHepauMM Mop4)OJiorMHecKM cxoaHbi. nepBaa reHepauMa npe^cTaBjieHa MaTepnHCKM- 
MM pe^MHMM, KOTOpbie (JjOpMMpyiOT TOJIbKO peaMOM^Hbie 3M6pMOHbI. EjiarO^apfl 3TOMy 
HMCjieHHOCTb napTeHMT b MOJunocKe 6biCTpo yBejiMHMBaeTCH. nocjie^yiomMe reHepaunn 
npe^cTaBjieHbi ^onepHMMM peflHHMH. B Hanajie xm3hm ohm Taoce OTpoxaaiOT pe^MOM^Hbie 
3M6pMOHbI, HO 3aTeM nepeXOJUIT K (J)OpMMpOBaHMK) UepKapHM. KoJIHHeCTBO pe^HM, OTpOX- 
^aeMbix jxo nepexo^a pe^HM aonepHHx reHepaunM Ha npo^yunpoBaHHe jimhmhok, 3aBHCHT 
ot njiOTHocTM MH^panonyjmuiM. B ^ajibHenmeM napTeHMTbi coxpaH*noT npHHUMnMajib- 
Hyio cnoco6HocTb k (jjopMMpoBaHMio peOTM, ho peanH3yiOT ee jimiib b MCKjiiOHHTejibHbix 
cjiynanx. OpraHaMH pa3MHOxeHM*i pejjMM Bcex reHepaunM hbjihiotch pacnojioxeHHbie Kay- 
^ajibHO repMHHajibHbie Maccbi. 3^ecb nponcxoanT MynbrarniMKauMfl reHepaTHBHbix 3Jie- 
MeHTOB h HanajibHbie 3Tanbi pa3BHTH5i KaK pejum, Tax m uepKapnM. HH^panonyjrauMfl 
napTeHMT E. caproni othocmtca k «npojioHTMpoBaHHOMy» Tuny, t. e. npe^cTaBjnieT co6om 
nojmoueHHyio MHKporeMMnonyjumMK) — ee cymecTBOBaHne orpaHnneHO npojjojDKMTejib- 
HOCTbK) XM3HM M0JIJIK)CKa-X03HMHa. 


Echinostoma caproni othochtch k Handojiee khtchcmbho M 3ynaeMbiM bm- 
AaM AHreHew (Huffman, Fried, 1990; Fried, Huffman, 1996; Fried, Graczyk, 
2000). TeM He MeHee pa3BMBaioiiJiHecH b MOJUiiocKax napTeHoreHeTHHecKne no- 
KOJieHHH 3Toro BHZia ocTaiOTcn cjia6o H3yneHHbiMH. PaHee npn padoTe c mmk- 
poreMHnonyjiHUHeH pe^nn Philophthalmus rhionica HaMH 6biJiM pa3pa6oTaHbi 
npueMbi HccjieAOBaHHM mwiMHKu pa3MHOxeHHH napTeHMT (ATaeB, flodpoBOJib- 
ckhh, 1990). no3^Hee c Mcnojib30BaHHeM 3 toh xe MeTO^HnecKOH ochobh 6buio 
onncaHO pa3BMTne MaTepnHCKHX cnopouncT Echinostoma caproni (Ataev et al., 
1997, 1998, 2001). HacTOHinan padoTa HBJineTCH npoaojixeHMeM paHee Hana- 
Tbix Mccjie^oBaHMH h nocBnmeHa pe3yjibTaTaM aHajiH3a HHaHBMAyajibHoro pa3- 
BMTMH M pa3MHOXeHMH He TOJIbKO MaTepHHCKHX, HO H aOHepHMX pejlMH 3TOTO 
BMAa. 

fljm odo3HaneHMH Been coBOKynHOCTM reHepauHH, pa3BHBaiomHxcH b moji- 
JHOCKe, T. e. MaTepHHCKOM CnopOUMCTbl H pejlMM, B CTaTbe MCnOJlb3yeTCH TepMMH 
«napTeHMTbi», noTOMy hto, Ha Ham B3niazt, oh Handojiee tohho OTpaxaeT cboh- 
CTBeHHbiH 3 tmm noKOJieHMHM Tun pa3MHOxeHMH — aMeHOTMuecKHM napTeHore- 
He3 (anoMMKCMc) (Dobrovolskij, Ataev, 2003). 
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MATEPMAJI M METOAMKA 


SKcnepHMeHTajibHan nacTb pa6oTbi 6bijia BbinojiHeHa b JlaOopaTopHH 6ho- 
jiornH xHBOTHbix riepneHbflHCKoro yHMBepcHTeTa (OpaHUHfl). B KanecTBe 06b- 
eKTa HCCjieaoBaHHH 6bum Hcnojib30BaHbi TpeMaTOUbi Echinostoma caproni , MHpa- 
UHUHflMH KOTOpbIX 6bIJIH 3KCnepHMeHTajIbH0 3apaXCCHbI MOJIJIIOCKH aByX BHUOB 

poaa Biomphalaria — B. glabrata w B. pfeifferi (06a Bnua hbjihiotch npHpouHbiMH 
X035ieBaMH E. caproni). H3yneHHe pa3BHTH5i napTeHHT ocHOBaHO Ha MaTepwane, 
nojiyneHHOM b pe3yjibTaTe MHoroKpaTHbix 3apaxeHHH 6HOM(j)ajmpHH. Ycjiobhh 
3KcnepHMeHT0B bo Bcex cjiyHa^x 6buiH cxojtHbie. j\j\n 3apaxceHHH 6buiH B3 hth 
2-MecHHHbie MOJiJiiocKH c awaMeipoM paKOBHHbi: B. grabrata — 9—10 mm (ao3a 
3apaxceHHH — 10 MHpauuaHeB Ha ouhoto MOJUiiocKa), B. pfeifferi — 5—6 mm 
( ao3a 3apaxceHH5i — 4 MnpauuaHfl). npo3paHHan paKOBHHa MOJioubix mojuho- 
ckob no3BOJiHjia KOHTpojinpoBaTb npoueccbi 3apaxceHHH h nocjieuyiomero pa3- 
BHTHH napa3HTOB. 

3apaxceuHbix yjiHTOK coaepxcajiH b aKBapnyMax npH 26 °C h (J)OTopexcHMe 
12: 12nac. B aKBapnyMax c B. grabrata Boua nocTOHHHO aspnpoBajiacb. Kop- 
mom ujih MOJiJiiocKOB o6ohx bhuob cjiyxnjin jiHCTbH cajiaia. Mojuhockob B. pfeif¬ 
feri KopMHjiH CBexcHMH jiHCTbHMH, a ujui B. grabrata ohm npeuBapnTejibHO Bbi- 
cyniHBajiHCb. 

Pa3BHTHe peunn H3ynajiH KaK Ha xchbom MaTepHajie, nojiyneHHOM Henocpeu- 
CTBeHHo b npouecce bckphthh mojuhockob, Tax n Ha TOTajibHbix h rncTOJiorn- 
necKHx npenapaiax, npHroTOBjieHHbix H3 (j)HKcnpOBaHHoro b xhukocth Ey3Ha 
MaTepnana. ToTajibHbie npenapaibi OKpauiMBajiH KapMMHOM. Cpe3bi, tojhuhhoh 
5 mkm, OKpauiMBajiH reMaTOKCHjiHHOM 3pjiHxa c nocjieuyioiueH nouKpacKon 
BOAHblM paCTBOpOM 303HH3. 

OoTorpa(J)HM BbinojiHeHbi Ha MHKpocKone EnoMeu c noMombio uncJjpoBOH 
KaMepbi Nickon Cooplex 4500. 


PE3YJIbTATbI 

MaTepHHCKHe cnopounc™ (MC) (pnc. 1, A—ff, cm. bkji.) 

B npouecce 3apaxceHHH MnpaunuHH Echinostoma caproni (pnc. I, A) c6pacbi- 
BaiOT snHTejinajibHbie njiacTHHKH h npoHHKaioT b cyOsnnTejinajibHyio 30Hy no- 
kpobob MOJUiiocKa. MecTOM neHeipauHH jimhmhok MoryT CTaTb jnoSbie He3amn- 
meHHbie paKOBHHon ynacTKH Tejia MOJUiiocKa. OuHaKO name ohm BHeupaiOTCfl 
nepe3 noKpoBbi Horn, rojiOBbi h mynajibua. Pexe MHpaunuHH MoryT nonauaTb b 
M aHTHHHyio nojiocTb. B 3tom cjiynae ohh npoHHKaioT BHyTpb Tejia xo3HHHa ne- 
pe3 pecnHpaTopHbiH snnTejiHn (Ataev et al., 1997). 

He3aBHCHM0 ot panoHa BHeupeHna MnpaunuHH b TeneHHe HecKOJibKHx na- 
cob ocraeTCfl b cyOsnnTejinajibHon oOjiacTM. B TeneHne 3Toro BpeMeHH oh 
TpaHC(J)opMHpyeTC5i b cnopouHCTy. K KOHuy «nepnoua noKOH» (Ataev et al., 
1997) Ha ero noBepxHocTH (j)opMHpyeTcn TeryMeHT, no3BOji5nomnH MC mh- 
rpHpoBaTb k MecTy oKOHnaTejibHoro nocejieHnn — cepuuy MOJUiiocKa. B 3a- 
bhchmocth ot MecTa neHeipauHH cnopouncTbi MoryT npouBHraTbca jih6o no 
jiaxyHaM h cocyuaM KpoBeHOCHon CHCTeMbi (pnc. 1, E ), jih6o BbmyxcueHbi npe- 
ouojieBaTb napeHXHMaT03Hbie h MbiuienHbie TKaHeBbie 6apbepbi. IlpouojixcH- 
TejibHocTb MnrpauHH 3aBHCHT ot ee HanpaBJieHHH n pa3MepoB MOJUiiocKa-xo- 
3HHHa (Ataev et al., 1997, 1998). ripn 3tom HenocpeucTBeHHo b cepuue yjinT- 
kh MC npoHHKaioT, KaK npaBHjio, co CTopoHbi npeucepuHH. flocjie stoto 
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Phc. 1. Pa3BMTne MaTepHHCKOM cnopouncTbi (MC) Echinostoma caproni. 

A — MHpauHziHH (C3M-(J)OTorpacJ)Mfl); E — cpe3 nepe3 Tejio MnrpHpyioiixeH MC nepe3 cyTKH nocJie 3apa)KeHHfl b 
npocBeTe rjiaBHOH BeHbi; B — MC, pacnojioxeHHafl b cepaue 6HOM(J)ajiJipHH; r — 3 anHMH KOHeu Tejia MC c rep- 
MHHajibHOH Maccoft; M — cpe3 nepe3 Teno apejion MC (nepe3 10 /men nocjie 3apaxeHHfl). e — seHa; €m — repMH- 
HaJibHaa Macca; mc — jKejiyaoHeK cepaua; mc — MaTepHHcKafl cnopouHcra; n — npeacepflue; na — npocBeT aopTbi; 

3 — 3M6pHOH; 3p — 3M6pHOH pe^HH. 

Fig. 1. Development of the maternal sporocyst of Echinostoma caproni. 








OHH npHKpenJIHIOTCH 3a^HHM KOHUOM TeJia K CTeHKe XeJiyaOHKa HJIH npOKCH- 
MajibHOM Hac™ aopTbi h b aajibHeHiiieM CBoen jioKajiH3auHH yxe He mchhiot 
( pnc. 1, B). B cpe^HeM MHrpauHH 3aHHMaeT okojio cyTOK. Ecjih b TeneHHe nep- 
Bbix £Byx cyTOK cnopouHCTbi ee He 3aBepmaiOT, to BbiOnpaiOT b KanecTBe Mec- 
Ta OKOHnaTejibHoro nocejieHHH upyrne ynacTKH Tejia MOJunocKa. KaK npaBH- 
jio, b noao6Hbix cjiynanx napTeHHTbi npoxouHT TOJibKO nepBbie 3Tanbi pa3- 
bhthh h He MoryT c(J)opMHpoBaTb xcH3Hecnoco6Hoe noTOMCTBO (Ataev et al., 
1997). 

BaXCHO OTMeTHTb, HTO B nepHOU MHTpaUHH MC B UeJIOM COXpaHHIOT CTpyK- 
Typy MHpaitH^HH. Ha BTopbie, TpeTbH cyTKH nocjie 3apaxeHHH non™ noji- 
HOCTbio 3aBepmaeTC5i uereHepauHH npoBH3opHbix opraHOB, npHcyiunx MHpaun- 
Uhio. 3tot npouecc conpoBo^uaeTcn npojiHcJiepauHeH HeuHcJxJjepeHUHpoBaH- 
HblX KJieTOK, M3 KOTOpbIX (})OpMHpyiOTCH TK3HH H OpraHbl 3peJIOH MC. B 3T0T 
xe nepnou b Tejie cnopouncTbi HannHaeT 3aKJiaubiBaTbcn 3apoubiineBaH no- 
JiocTb, b KOTopoH jioKajiH3yiOTCH nepBbie 3m6phohh oco6eH cjieayiomero noKO- 
jieHHH — peuHH. nocjie^HHe pa3BHBaiOTCH H3 reHepaTHBHbix kjictok, uhc|)- 
4)epeHUHpoBKa KOTopbix npoTeKajia eme b nepHoa 3aBepmeHHH Mop4)oreHe3a 
MHpauH^HH («nepBHHHbie reHepaTHBHbie KJieTKH») (Ataev et al., 1997, 1998; 
ATaeB h up., 2001). B uajibHeHiueM kojihhcctbo «BTopHHHbix reHepaTHBHbix KJie- 
tok» yBejiHHHBaeTCH 3a cneT Heun(J)(J)epeHUHpoBaHHbix KJieTOK, npouecc Myjib- 
THnjiHKaitHH h uH(j)(j)epeHUHauHH KOTopbix npHyponeH k repMHHajibHOH Macce, 
pacnojioxeHHOH b KayuajibHOH Haora Tejia MC (pnc. 1, /). 3uecb 3M6pno- 
Hbl pa3BHBaiOTCH UO CTa^HH 3apOUbIIIieBOrO Hiapa. no Mepe 4)OpMHpOBaHHH 3a- 
poubnira noKH^aiOT repMHHajibHyio Maccy h pacnojiaraiOTCH 6;iHxe k cepeun- 
He Tejia. 

BoKpyr 3 thx 6o;iee «MOJioubix» 3apoubiineH (JjopMHpyiOTCH oraejibHbie no- 
jiocth, noHanajiy BbiCTJiaHHbie OTpocTKaMH 3Be3unaTbix kjictok. CoBOKynHOCTb 
TaKHx MHKponojiocTeH npeueraBJineT co6oh 3anaTOK 6yuymero euHHoro cxh 30- 
uejiH. ycHJiHBaiomHecH npoueccbi uereHepauHH napeHXHMbi npHBouHT k no- 
HBJieHHio CKonjieHHH nHKHOTHnecKHX Tejieu. B pe3yjibTaTe napeHXHMaT03HbiH 
MaTpHKC CTaHOBHTCH 6ojiee pbixjibiM h nocTeneHHO BbiTecHneTCH o6meii 3apo- 
AbiuieBOH nojiocTbio, b kotopoh eme HeKOTopoe BpeMH coxpaHHioTCH pa3aejiHio- 
mne ee njiaeraHnaTbie CTpyKTypbi. 

Mop4)oreHeTHHecKHe npeo6pa30BaHHH oraHOBHTCH 3aMeTHbiMH y 3M6pno- 
hob, coctohiuhx H3 6ojiee neM 800 kjictok. Bbihbjihctch npeucraBJieHHbiH CKon- 
jieHHeM KJieTOK 3anaTOK tjiotkh. 3anaTOK khiiikh Ha otoh ctbuhh Mopc|)oreHe3a 
HMeeT bhu cnjiouiHoro, jihhichhoto npocBeTa KJieTOHHoro Tnxca. Yxe b otot ne- 
pnou b pa3BHBaiomeHC5i MaTepHHCKOH peunn (MP) 3aMeTeH nepBbrn 3m6phoh, 
coctohiuhh H3 8 OjiaoroMepoB. no Mepe co3peBaHHH 3apoubimeH MP yBejiHHH- 
BaiOTCH KOJIHHCCTBO H pa3MepbI pa3BHBaiOmHXC5I B HHX 3M6pHOHOB U OHepHHX 
peunn (J3,P). HajiHHMe npnMon 3aBHCHM0CTH Mexcay pa3MepaMH (Hcnojib30BaJicn 
o6beM Tejia) 3apoubimeH MP h kojihhcctbom couepxamnxcH b hhx 3m6phohob 
nouTBepxuaeTCH uaHHbiMH KoppejiHunoHHoro aHajiH3a (r = 0.803, n = 40). na- 
pajuiejibHo c pa3BHTHeM repMHHajibHoro MaTepnajia (JjopMHpyiOTCH TeryMeHT, 
nHmeBapHTejibHan CHCTeMa h cxH30itejib MP. 

Pa3MHOxeHHe MC b o6ohx Bnaax OnoM^ajiHpHH HanHHaeTCH Ha 8 -h jxqhb 
nocjie 3apaxeHHH. 3tot npouecc npouojixcaeTcn okojio HeuejiH (Ataev et al., 
1997, 1998). 3a oto BpeMH cnopouncTbi OTpoxcuaiOT b MOJUiiocKax Biomphala- 
ria pfeifferi jxo 16, a b B. grabrata — jxo 20 MP. 
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MaTepuHCKHe peann (MP) (pnc. 2, A—f, cm. bkji.) 


Pa3Mep HOBopo^eHHbix MP b cpeaHeM coeraBaaeT 0.2 x 0.05 mm. flna- 
MeTp TJIOTKH B 3TO BpeMH — OKOJIO 30 MKM (npOCBCT — 10 MKM). ^HaMCTp KHIH- 
kh aocraraeT 20—25 mkm, ee ctchkh caoaceHbi H3 KpynHbix kjictok, a npocBeT 
ocTaeTCH mejieBH^HbiM. HoBopoxaeHHaa peann yxe oOaaaaeT oOmnpHbiM cxn- 
30UeJieM, B KOTOpOM J10KajIH3yK)TCH HeCKOJIbKO 3M6pHOHOB. CaMbie pa3BHTbie H3 
HHX COCTOHT H3 40—50 6jiaCTOMepOB (pHC. 2, A). Bcero B HOBOpOXC^eHHOH MP 
HaXO£HTC5I aO 13 3M6pHOHOB. 

TaKoe onncaHne HOBopo^aeHHbix peann hocht oaeHb ycpeaHeHHbin xa- 
paKTep, TaK KaK k MOMeHTy Bbixoaa M3 MC ohm MoryT aocraraTb pa3Horo ypoB- 
hh pa3BHTH5i. FlosTOMy no cbohm pa3MepaM ohm 3aaacTyio ycTynaiOT HanOoaee 
KpynHbiM peanonaHbiM 3M6pnoHaM, eme HaxoanmnMca b MC. 

HOBOpOX^eHHbie MP oSjia^aiOT aOKOMOTOpHbIMn BbipOCTaMH, C nOMOlUbK) 
KOTopbix MoryT nepeaBnraTbcn no Tejiy MOjunocKa. B ochobhom ohh nepeMe- 
maiOTCH no aopTe n KpynHbiM apTepnaM, nocjie Bbixoaa H3 KOTopbix noceanioTcn 
b pa3JiHHHbix opraHax xo3nnHa (b ochobhom b o6aacra BepniHHbi renaTonaHK- 
peaca n repMacjppoanTHon xeae3bi). 

3pejibie MP E. caproni hmciot TnnnaHoe crpoeHne, npncymee napTeHHTaM 
3Toro Mopc^oaornaecKoro Tnna (pnc. 2, E , /!). Xoporno pa3BHTbin (j)a Pmhkc 
(anaMeTpoM 35 mkm) BeaeT b MeniKOBnaHyio KnniKy, aocTnraiomyio y Moaoabix 
peann ypoBHn cepeanHbi Teaa. Ee anaMeip cociaBaneT 22 mkm, a rnnpnHa npo- 
CBeTa — 18 mkm. SnnTeanaabHan BbicraaKa khllikh npeacTaBaeHa ynaoiueHHbi- 
mh KaeTKaMH. B 3aaHen aacm Teaa aopcaabHO pacnoaonceHbi 2 aoKOMOTopHbix 
BbipocTa (pnc. 2, E). Ha nepeaHeM KOHue nMeeTcn BoporanaoK, no3aan koto- 
poro Ha BeHTpaabHon crapoHe pacnoaonceHa poanabHan nopa. MaKcnMaabHbin 
pa3Mep eanHon MaTepnHCKon reHepaunn aocmraeT 2.4 x 0.3 mm. 

Pa3MHoaceHne MP E. caproni Taoce ocyiuecTBaneTcn 3a caeT MyabrananKa- 
unn TK b repMHHaabHon Macce (pnc. 2, B ). OOmhho b peann nMeeTcn oanH, 
pe>Ke aBa TaKnx opraHa. PacnoaonceHbi ohh, KaK h y MaTepHHCKHx cnopouncT 
KayaaabHO, b oeraTKax napeHXHMbi n npeacTaBanioT co6on uempbi npoan^epa- 
unn Hean(J)4)epeHUHpoBaHHbix KaeTOK n an^epeHunaunn uacra H3 hhx b T K. 
Pa3BHTHe 3m6phohob b cocTaBe repMHHaabHOH Maccbi npoTeKaeT OTHOCHTeabHO 
Heaoaro — ao CTaaHH 10—20 OaaeroMepoB. K 3TOMy BpeMeHH Ha hx noBepx- 
hocth HaaHHaeTca c[)opMnpoBaTbcn 3apoabiuieBaa MeMOpaHa, nocae aero ohh 
MoryT pa3BHBaTbca b cxn30ueae. 

Ba^HO OTMeTHTb, aTO Ha npoTnnceHnn Been xh3hh b MP pa3BHBaioTC5i Toab- 
ko peann. OaHOBpeMeHHO b Hen MoaceT npncyTCTBOBaTb ao 40—45 3m6phohob, 
H3 KOTopbix 10—12 HaxoaaTca Ha pa3anaHbix CTaannx Mop(|)oreHe3a, a ocraab- 
Hbie npeacTaBaeHbi pa3Hopa3MepHbiMH 3apoabiuieBbiMH rnapaMH. nocae OTponc- 
acHHH nepBbix peann caeayiomen reHepaunn pa3Mepbi MP yMeHbiiiaiOTcn npn- 
MepHO ao 1.3 x 0.2 mm n b aaabHenineM noam He n3MeHnioTcn. 3to nBaeHne, 
xapaKTepHoe aan napieHHT Bcex reHepaunn, CBH3aHO c TeM, hto k Haaaay pa3- 
MHOxeHHH b hhx HaKananBaeicn 6oabinoe KoanaecTBO KpynHbix 3m6phohob. 
B pe3yabTaTe pa3Mepbi MP aocinraioT MaKCHMaabHbix pa3MepoB. nocae Haaaaa 
pa3MHOxeHHH OTpoxcaeHne 3apoabimen naeT HenpepbiBHO, nooTOMy b OoabinoM 
KoanaecTBe KpynHbie 3M6pnoHbi b peanax 6oabine He HaKananBaioTcn. KpoMe 
Toro, CHnxaeTca HHTeHCHBHOCTb 3aKaaaKn hobmx 3m6phohob, hto TaioKe npn- 
BoanT k yMeHbineHnio nx o6iuero KoanaecTBa. 

nepBbie npn3HaKn aereHepaunn MP CTaHOBnTcn 3aMerabiMn Ha 7—8-n aHn 
nx caMOCTOHTeabHon xh3hh. Pa3Mepbi napTeHHT yMeHbinaiOTca, nx noKpoBbi 
yToamaiOTca n npno6peTaiOT xapaKTepHyio CKaaaaaTOCTb. MHTeHcnBHO aceaTbin, 
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Pnc. 2. Pa3BMTne MaTepnncKOM peaHM (MP) Echinostoma caproni. 

A — cpe3 HOBOpo>K^eHHOH MP (nepe3 10 aHeO nocjie 3apaxeHMfl); E — bhcihhmm bhji MP (C3M-ct)0T0rp3cJ)HH); 
B — cpe3 MP b pattOHe repMMHajibHOM Maccbi; /'— cpe3 nepe3 Tejio 3pe;iOM MP (wepe3 13 ziHew nocjie 3apa«e- 
hmb). ^ — moTKa; 3iu — 3apojxbiiueBbiM map; k — KMiiiKa; a — jioKOMcrropHbie BbipocTbi, OcTajibHbie o6o3HaMeHH« 

Te xe, mto h Ha pHC. 1. 

Fig. 2. Development of the maternal redia of Echinostoma caproni. 







OpaHXeBblH HJIH KOpHHHeBblH UBCT CBMUeTCJIbCTByiOT 06 OTJIOXteHHH B TKHHHX 

crapeiomHx pejmii KapaTHHOHuoB h MejiaHMHOB (FHHeuHaHCKafl, 1968). 

Flocjie OTpoxcaeHHH nocjiejmero c(J)opMMpoBaHHoro 3apoubima pejum no- 
rwGaiOT h Gbicrpo pe3op6HpyioTCfl. Flpn 3 tom 5—10 paHHHx 3 m6phohob He 
ycneBaiOT 3aBepuiHTb pa3BHTwe. PIpouojDKHTejibHOCTb xch3hh MP b o 6 ohx BHuax 
6noM(J)ajiHpHH He npeBbimaeT 15—20 mien. 


flonepHHe pe^HH (,Z1,P) (pnc. 3, A~r, cm. bkjt.) 

flonepHne peunn Mop(J)OJiorHHecKH cxouhm c MP (pnc. 2, P, 3, I 1 ). Bee pa3- 
JIHHHfl B pa3MepaX, UBeTe, OTHOCHTeJIbHOH AJIHHe KH11IKH h t. n. (pnc. 3 ,A—B) 
06yCJT0BJieHbI B03paCTHbIMH OCOOeHHOCTHMH HJIH yCJIOBHHMH pa3BHTHH nap- 
TeHHT. JX P b MOJUHOCKax Biomphalaria glabrata uocTHraiOT 2.8 X 0.26 mm, a b 
B. pfeifferi — 2.4 x 0.28 mm. 

npHHUHnnajibHbiM otjihhhcm JX P ot MaTepHHCKHx HBJineTCH hx cnocoG- 
HOCTb npojiyuHpoBaTb KpoMe ce6e nouoGHbix, t. e. pejmii xce, eme h jihhhhok 
ocoGen repMacJipouHTHoro noKOJieHHH — uepKapnn (pnc. 3, B , /), omhcchh ko- 
Topbix HaMHHaeTCH Hepe3 3 Heuejin nocjie 3apaxceHHH. 3apoubiniH o6ohx TnnoB 
b JXP TaKxce o6pa3yioTCH b repMHHajibHbix Maccax (pnc. 3, E). Ilpn 3 tom 3aKJiau- 
Ka h pa3BHTne peunonuHbix 3 m6phohob npoHcxo^HT eme b npouecce Mop(J>ore- 
He3a caMOH JX P. OjmaKO Hanajio ee pa3MHOxceHHH OTMenaeTCfl He MeHee neM ne- 
pe3 cyTKH nocjre Bbixoua H3 MaTepHHCKoro opraHH3Ma. BHanajie OTpoxmaiOTCH 
ozma hjih HecKOJibKO peunn. 3aTeM JX P nepeiononaioTCfl Ha npouyunpoBaHne 
3 m6phohob uepKapnn h b uajibHeiimeM k OTpoxmeHHio peunn oGmhho He bo 3- 
BpamaiOTc^i. 

B nojib3y 3Toro yTBepxcjieHHH CBnueTejibCTByioT cjieuyiomHe uaHHbie. 
npn npocMOTpe MHoroHHCJieHHbix npenapaTOB b mojioumx JXP (He HanaBuinx- 
ch pa3MHO>KaTbCfl) oGbiHHO OTMenajincb 1—2 KpynHbix peunonuHbix 3M6pnoHa 
h 15—20 Hepa3BHTbix 3 m6phohob uepKapnn (pnc. 3, B). KpoMe Toro, 3pejibie 
JX P JhoGoh reHepauHH, KaK npaBHJio, couepxcaT TOJibKO 3 m6phohh uepKapnn 
(pnc. 3, r), hhcjio KOTopbix MOxceT AOCTHraTb 45. TeM He MeHee HaM yaajiocb 
oGHapyxcHTb HecKOJibKO cjiynaeB, Korua 3pejibie peunn couepxcajin KpoMe 3 m6- 
Phohob uepKapnn h 3apojxbiiiiH peunn, npnneM nocjiejmne GbiJin MeHee Kpyn- 
hwmh h pa3BHTbiMH, neM 3M6pHOHbi JiHHHHOK ocoGen repMa(J)pouHTHoro no- 
KOJieHH^ (pnc. 4, A, E , cm. bkji.). TaKne Haxojmn MoryT paccMaTpnBaTbcn KaK 
jlOKa3aTejibCTBO npnHunnnajibHOH bo3moxchocth btophhhoh 3aKJiauKH peuno- 
HjiHbix 3 m6phohob nocjie Hanajia 3 mhcchh napTeHHTaMH uepKapnii. 

HoBopoxmeHHbie JXP (pnc. 3, A), KaK h MP, MoryT ycTynaTb no pa3MepaM 
h CTeneHH pa3BHTHH CBoero repMMHajibHoro MaTepnaJia 3pejibiM peunonjuibiM 
3M6pnoHaM, eme He noKHHyBiiiHM 3apoubimeByio nojiocTb MaTepHHCKoro opra- 
HH3Ma. 3t 0 CBHJjeTeJIbCTByeT 06 OTCyTCTBMM XCeCTKHX KpHTepneB TOTOBHOCTH 3a- 

poubimen k OTpoxcueHHio h nocjieuyiomeMy caMOCTOHTejibHOMy cymecTBOBaHMio 
B OpraHH3Me MOJIJIIOCKa-X03flHHa. 

JX P nepBbix reHepauHH oGmhho napa3HTMpyioT b annKajibHon Hacra rena- 
TonaHKpeaca h roHaue, xoTb nacTb M3 hhx cpa3y HanpaBJineTCH b ituiobhoh ot- 
ueji. Crarib 3HanHTejibHbie paccTOHHHH MOJioubie peunn noKpbiBaiOT, ncnojib3yfl 
KpynHbie KpoBeHOCHbie cocyabi MOJunocKa — BMcuepajibHyio h rojiOBHyio aop- 
tm, no KOTopbiM nepeMemaiOTCH b KaKon-TO Mepe naccHBHO Gjiarouapn TOKaM 
reMOJiHMct)bi. PaccejieHne napTeHMT cjieuyioiunx reHepaunn npnoGpeTaeT 6o- 
Jiee aKTHBHbiii xapaKTep: HanpnMep, npn KOJiOHM3auMH renaTonaHKpeaca pejmn 
npouBHraiOTC^ Buojib neneHOHHbix npoTOKOB, jimGo HanpnMyio — Mexcuy uojihmm 
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Phc. 3. Pa3BHTne flOHepHew peiiHM (HP) Echinostoma caproni. 

A — HOBopoxiieHHafi HP (37 jiHeii nocjie 3apa>KeHHfl); 5 — repMHHajibHaa Macca MP; B — HP, coflepxaiuafl 3m6- 
pHOHfci peaHH; r — 3pejiaa HP, conepxainaa 3M6pHOHbi iiepKapwti. 6n — 6pioiiiHafl npucocKa; cx — cxH3oueJib; 
aii — 3 m 6 phoh uepKapMH. OcTajibHbie o6o3HaqeHHfl Te >Ke, mto h Ha pHc. 1 H 2. 

Fig. 3. Development of the daughter redia of Echinostoma caproni. 
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Phc. 4. 3pejibie peflun, uepKapua h MeTauepicapHJi Echinostoma caproni. 

A. B — 3pe^bie aoHepHHe peaMH, b KOTopbix oaHOBpeMeHHo pa3BHBatoTCB 3M6pnoHbi peanii h iiepKapnH (37 /wen 
nocJie aapaaceHHfl); B — uepxapHH E. caproni (C3M-(|)OTorpa(t>nfl); f — MeTauepKapn« E. caproni (CSM-cjxrrorpa- 

<J)hh). 06o3HaneHHe Te ace, hto m Ha puc. 1—3. 

Fig. 4. Adult rediae, cercariae and metacercariae of Echinostoma caproni. 







neqeHH, npeojiojieBafl pa3jiHHHbie TKaHeBbie 6apbepbi. IlocTeneHHO, Ha npoTH- 
xcchhh HecKOJibKHX reHepaunn, napieHHTbi nojmocTbio 3acejifliOT opraHH3M 
MOJunocKa. BaxHO OTMeTHTb, hto Ha jho6om 3Tane paccejieHHH HOBopox^eHHbie 
pe^HH CTpeMHTCfl nOKHHyTb 30Hy JIOKajIH3aUHH B3pOCJIbIX 0C06eM. 

PlHTeHCHBHoe BOcnpoH3Be^eHHe pejum 3aBepmaeTCH b Biomphalaria pfeifferi 
Hepe3 24—27 jx Hen nocjie 3apaxeHHH, a b B. grabrata — nepe3 33—34 jx ha. ripn- 

MepHO B 3TO xe BpeMH MOJIJHOCKH HaHHHaiOT aKTHBHO OMHTHpOBaTb IjepKapHH. 
B AajibHeMuieM qncjieHHOCTb rpynnHpoBKH napTeHHT Echinostoma caproni b 
3apaxceHHOM MOJunocKe OTa6HJiH3HpyeTCH Ha onpejiejieHHOM ypoBHe, KOTopbin 
AOCTOBepHO KoppejinpyeT c pa3MepaMH Tejia xo3HHHa. Tax, MaKCHMajibHan hhc- 
jieHHocTb napTeHHT b B. pfeifferi cocTaBjmeT 300, a b 6ojiee KpynHbix B. grabra¬ 
ta — 1085 oco6en. 

B jiaOopaTopHbix ycjioBHHX npojiojixcHTejibHocTb xh3hh 3apaxeHHbix 6hom- 
(J)ajiHpHM OTHocHTejibHO HeBejiHKa. llocjie 3apaxceHHH MHpauH^HHMH Echino¬ 
stoma caproni MaccoBan rn6ejib mojijhockob Biomphalaria pfeifferi Ha6jHO#aeT- 
ch nepe3 30—35 jxhcii nocjie 3apaxceHH5i, a mojijhockob B. grabrata — nepe3 
45—50 AHeH. CooTBeTCTBeHHo b o6ohx cjiynanx rn6ejib 3apaxeHHbix yjiHTOK 
npoHexojxHT BCKope nocjie (J)opMHpoBaHHH 3pejioii HH(J)panonyji5iuHH napTeHHT 
h Hanajia omhcchh uepKapnn (pnc. 4, B ). npHHHHOH ototo hbjichhh, Ha Ham 
B3TJMJX, HBJIHCTCH aBTOHHBa3H5I 6HOM(J)ajIHpHH BblLLiejIIHHMH UepKapHHMH Echi- 
nostoma caproni , TaK KaK b ycjiOBnnx OKcnepnMeHTa ohh 6buiH JiHineHbi ajibTep- 
HaTHBHblX o6l»eKTOB JUIH BHejjpeHHH. MmCHHO HaKOnJieHHe KpHTHMeCKOTO KOJIH- 
necTBa MeTauepKapnn (pnc. 4, /) h npHBOjjHT k CKopon rnOejin mojijhockob. 


OBCY^EHME 

riojiyneHHbie jiaHHbie nojiTBep^aaioT npeanojioxceHHe o hcbo3moxchocth 
npojincJiepauHH 3pejibix reHepaTHBHbix kjictok napTeHHT (,ZI,o6poBOJibCKHH h jx p., 
1983). TK cpa3y npncTynaiOT k jipoOjieHHio, jx aBan Hanajio hobmm 3M6pnoHaM. 
06pa30BaHne hobhx FK y E. caproni bo3mo>kho TOJibKO b pe3yjibTaTe cootbct- 
CTByiomen cneuHajiH3auHH nac™ HejiH(t)(J)epeHUHpoBaHHbix kjictok, BxojiHmnx 
B COCTaB TepMHHaJIbHOH Maccbl, «BnaHHHOH» B napeHXHMaT03HbIH MaTpHKC h 
coxpaHHiomeHCH b 3ajxHen nac™ cnopouncTbi. B cxH30uejie 3pejion MC ojxho- 
BpeMeHHO pa3BHBaiOTC5i pa3H0B03pacTHbie 3M6pnoHbi. TaKan pacTHHyTan bo 
B peMeHH npojxyKUHH oco6en cjieuyiomen reHepaunn OKa3biBaeTCH bo3moxchoh 
O jiarouapn Hajinunio y MC E. caproni pojuuibHOH nopbi — cneunajiH3npoBaHHo- 
ro OTBepcTHH, nepe3 Korapoe MOJioubie peunn noKnuaiOT MaTepnHCKHH opra- 
hh3m (Ataev et al., 1997). 3thm MC paccMaTpnBaeMoro BHjxa OTJinnaiOTCH ot 
MC TaKHx bhjxob, KaK Fasciola hepatica , y Korapbix ouHOBpeMeHHo co3peBinHe 
3apojxbiuiH pa3pbiBaiOT CTeHKy Tejia cnopouncTbi b HecKOJibKHX MecTax, hto Be- 
ue t k rnOejiH nocjieuHen. 

Bee pa3BHTHe MC E. caproni Ha napa3HTHnecKon (f>a3e moxcct 6biTb pa3ue- 
jieHo Ha HecKOjibKO nepnouoB. B cKoOKax phuom c Ha3BaHneM Kaxjxoro nepno- 
jx a yKa3aH0 cpeuHee BpeMH ero OKOHuaHnn npn TeMnepaType 26 °C. OrnpaB- 
hoh tohkoh ujih Hanajia OTcneTa cjiyxcnji momcht 3apaxeHHH MOJunocKa. ^octo- 
BepHbie pa3JiHHHH Mexjxy jjaHHbiMH, nojiyneHHbiMH jxjik Biomphalaria pfeifferi h 
B. grabrata OTMeneHbi TOJibKO jxjih nepBbix jiByx nepHOjxoB. B nocjiejjyiomeM pa3- 
BHTHe napa3HTOB b MOJunocKax othx jtByx bhjiob b 3HanHTejibHOH Mepe CHHxpo- 
HH3HpyeTCH. 

1. flepHOjx noKOH (5—6 n nocjie 3apaxceHHH b B. pfeifferi h 7—8 n b B. grabra¬ 
ta). He6ojibinoH no npojxojixHTejibHoc™, ho BaxHbin 3Tan b pa3BHTHH MC, b 
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TeneHne KOToporo nponcxojiHT nojiroTOBKa k MHrpanHH, npexme Bcero, (jjopMH- 
pOBaHHe £C(|)HHHTHBHbIX nOKpOBOB. 

2. IlepHO^ MHrpauHH (20—24 h 30—35 h nocjie 3apaxceHH h cooTBeTCTBeH- 
ho). Ochobhoh 3a£aneH, KOTopyio napa3HTbi pemaiOT Ha otom 3Tane, hbjihctch 
^ ocTHXceHHe MecTa OKOHnaTejibHoro nocejieHHH. MC paccMaTpHBaeMoro BH£a 
JiOKajiH3yeTCH b cepjme MOJiJiiocKa. IIpojiojixcHTejibHOCTb 3Toro nepnojia orpa- 
HHneHa bo BpeMeHH h, ecjiH cnopouHCTa He ycneBaeT 3aKOHHHTb Murpaunio, 
OHa MOxceT HanaTb pa3BHBaTbcn b KaKHx-TO jx pyrnx ynacTKax Tena xo3HHHa. 
KaK npaBHJio, oto 3aBepmaeTC5i npexmeBpeMeHHOH rnOejibio napa3HTa. 

3. IlepHO^ pocTa (8 jx Hew nocjie 3apaxeHHH). 3tot 3Tan HannHaeTC h nocjie 
^ocTHXceHHH MC MecTa OKOHnaTejibHoro nocejieHHH h xapaKTepn3yeTCH yBejm- 
neHHeM HHCJia coMaTHnecKHX kjictok h ObiCTpbiM pa3BHTneM repMHHajibHoro 
MaTepnajia. B TeneHne oraro nepnojia nponcxojiHT HHTeHCHBHbiH pocT cnopo- 

UHCTbl. 

4. IlepHO^ pa3MHOxceHHH (14 mien nocjie 3apax:eHHH). XapaKTepn3yeTCH hh- 
TeHCHBHblM pa3BHTHeM 3apOJIbimeH M OTpOXC^eHHeM MOJIO^blX pe^HH. O^Ha cno- 
pOUHCTa OTpOXCOTeT 3a CBOIO )KH3Hb OKOJIO 15 MP. npHMepHO nOJIOBHHa oco6en 
cne^yiomero noKOJieHHH pa3BHBaeTcn H3 nepBHHHbix, a ocTajibHbie — H3 bto- 
Phhhmx TK, o6pa30BaHHbix b pe3yjibTaTe cneuHajiH3auHH He^H(J)(J)epeHUHpo- 
BaHHbix KjieTOK b cocTaBe repMHHajibHOH Maccbi. 

5. llepHO^ jiereHepanHH (22 jx hh nocjie 3apaxteHHH). OraejibHbie npoHBJie- 
hhh ziereHepauHH y pa3BHBaiomHxcH MC HaOjno^aioTCH £OBOJibHO paHO (Hanpn- 
Mep, conpoBoxmaiomaH (jjopMnpoBaHHe inH3ouejm ziereHepauHH 3HanHTejibHbix 
ynacTKOB napeHXHMbi). B nojiHon Mepe jiereHepaTHBHbie H3MeHeHH h, KaK npa¬ 
BHJio, HanHHaioTCfl HenocpejiCTBeHHo BCJieji 3a OTpoxmeHHeM nocjiejmen MaTe- 
pHHCKOH peziHH. OjmaKo b pmie cjiynaeB paHHee Hanajio jiereHepauHH Bbi3bmaeT 
OCTaHOBKy pa3MHOXCeHHH. 3 t 0 npHBOJIHT K TOMy, HTO He Bee pejIHOHJIHbie 3M0- 
PMOHbl ycneBaiOT 3aKOHHHTb pa3BHTHe. 

BaxcHO OTMeTHTb, hto Ha npoTHxeHHH nepBbix neTbipex nepnojiOB, no cyra 
jiejia, HMeeT Mecra Mopc^oreHeranecKaH jiereHepauHH comh MC (pe3op6uHH 
HJIM TpaHC(J)OpManHH np0BH30pHbIX OpraHOB MHpaUHJIHH, 06pa30BaHHe CXH30- 
nejiH h t. m), npHBOjmman k (JiopMHpoBaHHK) reHepaTHBHO 3pejioro opraHH3Ma, 
a Ha 3aKJiioHHTejibHOM 3Tane 3 th npoueccbi cmchhiotch «B03pacTH0H» jiereHe- 
panHeH, 3aBepmaioineHCfl rnOejibio napa3HTa. 

H3yneHHe pejmn Echinostoma caproni pa3JiHHHbix reHepaunn noKa3ajio npHH- 
UHnnajibHoe cxojictbo hx pa3BHTHH. Bee ohh (JjopMnpyiOTCH H3 reHepaTHBHbix 
KjieTOK, jiH^^epeHUHpyiomHxcH b cnenHajiH3HpoBaHHbix opraHax pa3MHOxce- 
hhh — repMHHajibHbix Maccax. Eme Haxojmcb b cocTaBe repMHHajibHOH Maccbi, 
reHepaTHBHbie kjictkh npHCTynaiOT k jipoOjieHHio n pa3BHBaiOTCH jx o CTajinn «3a- 
pojibiineBoro inapa». flajibHenmee pa3BHTne omSphohob npoTeKaeT b cxH3onejie 
MaTepHHCKoro opraHH3Ma. Hctkhx MopcJiojiorHHecKHx KpHTepneB ypoBHH totob- 
hocth pejiHOHjiHbix 3m6phohob k caMOCTOHTejibHOMy cymecTBOBaHHio b opraHH3- 
Me xo3HHHa oOHapyxcHTb He yaajiocb — nacTO HOBopoxmeHHbie pejiHH, aKTHBHO 
MHrpHpyiomHe b reMonene MOJiJiiocKa, no cbohm pa3MepaM h CTeneHH pa3BHTH h 
3aMeTHO ycTynaiOT KpynHbiM 3apojibimaM, eme HaxomnnnMCH b MaTepHHCKOM 
opraHH3Me. 

TaKHM o6pa30M, momcht jiocTnxceHHH pa3BHBaiomHMHCH pejiHHMH cnoco6- 
HOCTH CaMOCTOHTeJIbHO napa3HTHpOBaTb B MOJIJIIOCKe H BbIXOJI HX H3 MaTepHH¬ 
CKoro opraHH3Ma, no-BHjiHMOMy, jiajieKO He Bcerjia coBnajiaiOT no BpeMeHH. 
Y pejiHH, noKHHyBmnx pojiHTejibCKHH opraHH3M (MaTepHHCKan cnoponncTa, 
MaTepHHCKan pejinn h t. jx .) Ha 6ojiee paHHHx 3Tanax OHToreHe3a, eooTBeTCTBeH- 
ho yjuiHHneTCH nepnoji pa3BHTHH b TKaHHx MOJiJiiocKa. HenTO nojioOHoe onnca- 
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ho h jxnn uepKapwH MHorwx bh^ob ^HreHen. 3th J1H4HHKH repMacjipomiTHoro 
noKOJieHHH oneHb 4acT0 BbixomiT H3 napTeHHT h nepexo^HT k eaMOCTonTejib- 
HOMy napa3HTHpOBaHHK) b MOjunocKe, eme byztynn MopcJiojiorHnecKH He3pe;ibi- 
mm. B HOpMe 0K0H4aTejibH0e co3peBaHHe uepKapnn 3aBepmaeTcn b xo34HHe, 
nocjie 4ero ohh ero noKH,ztaK)T. OjxnaKO HHonta, b nepByio onepe,ztb npn pe3KOM 
yxyameHHH coctohhhh xo34HHa, nocjie^HHH moxcct 3MHrapoBaTb bojibinoe ko- 
jiH4ecTBo Hecc})opMHpoBaHHbix J1H4HH0K. 3ia CBoeobpa3Han peaKUHH 6ercTBa 
napa3HTOB (b aaHHOM c;iy4ae paccejiHTejibHbix CTa^HH) H3 nornbaiomero X034H- 
Ha, BepoHTHO, MO>xeT paccMaTpHBaTbCH KaK CBoero poaa a^anTauHH, noBbimaio- 
ma4 BepOHTHOCTb BbDKHBaHHH X0T4 6bl 4aCTH OCObeH. 

TaKHM o6pa30M, pa3Hbie noKOjieHHn TpeMaToa (h napTeHoreHeTH4ecKHe, h 
repMacJ)poaHTHoe) zieMOHCTpHpyioT cnoco6HOCTb eme jxo nojiHoro 3aBepmeHH4 
Mop4)oreHe3a /tocraraTb CTa^HH «(J)yHKUHOHajibHOH 3pejiocTH», no3BOJunomeH 
hm eaMOCTOHTejibHO cymecTBOBaTb b opraHH3Me xo3HHHa. CKopee Bcero, hmch- 
HO 3Ta HX OCOGeHHOCTb nOCJiyXCHJia OCHOBOH Jinn K)BeHHJIH3aitHH — O^HOH H3 
EJiaBHblX TeH^eHUHH M0p(J)0J10rH4eCK0H 3BOJIIOUHH ^HTeHeTHneCKHX COCaJlblHH- 

kob (Galactionov, Dobrovolskij, 2003). 

^ajibHenmee pa3BHrae HOBopoxmeHHbix peann 3aBHCHT, npexme Bcero, ot 
yCJIOBHH oGHTaHHH. KaK npaBHJTO, OCBOGo^HBIIJHeCH H3 MaTepHHCKOrO OpraHH3- 
Ma napTeHHTbi paccejunoTcn no opraHH3My xo34HHa. OcTaeTcn HencHbiM, hbjih- 
eTCH jih 3Ta enoeoOHOCTb coBepmaTb ,ztocTaT04HO cjioxcHbie «HanpaBjieHHbie» 
MHrpauHH, o6ecne4HBaiomHe nocTeneHHyio KOJiOHH3auHio MOJunocKa, reHera- 
4eCKH aeTepMHHHpOBaHHOH HJIH OHa BbI3bIBaeTC4 ^e(J)HUHTOM 3HepreTH4eCKHX 
h npocTpaHCTBeHHbix pecypcoB b y4acTKax reneTonaHKpeaca, y>xe 3acejieHHbix 
ocoGhmh npe^bmymeH reHepauHH. SKcnepHMeHTbi no H3y4eHHio pa3BHran nap¬ 
TeHHT in vitro He bwbbhjih cjiynaeB KaHHH6ajiH3Ma — 3pe;ibie pe/iMH E. caproni 
He noe/jajiH bonee Mojio^bix ocoben coGctbchhoto BH/ia (Loker et al., 1999). 

PaHee Mbi yxce nocTyjiHpoBajiH, 4to yHHBepcajibHbiM opraHOM pa3MHOxceHHH 
napTeHHT nBjineTcn repMHHajibHan Macca (Dobrovolskij, Ataev, 2003). BaxcHen- 

UIHMH ee (J)yHKUH4MH 4BJ15HOTCH npOJIH(j)epaUHH He/lH(})(})epeHUHpOBaHHbIX KJie- 
TOK H ^H(J)(J)epeHUHaUHH 4aCTH H3 HHX B TepMHHaJIbHbie KJieTKH. KpOMe TOTO, 
3/iecb MoryT npoTeKara paHHHe 3Tanbi pa3BHran omGphohob. B otom cjiynae b 
cxH30ue;ib nocTynaeT 3m6phoh, 3amHineHHbiH 3apo/tbimeBOH MeMbpaHOH (3apo- 
^bimeBbiH map). 

Hmchho TaKOH repMHHajibHOH MaccoH obnaaaioT MC h peztHH E ' caproni. 
Ee jiOKajiH3auHH Taxxce o6bi4Ha turn mhothx flHreHen — KayztajibHan nacra Tejia 
(Cort, 1953; Cort et al., 1954; Dobrovolskij, Ataev, 2003). OeobeHHOCTbio pe^HH 
E. caproni HBjineTcn oneHb paHHee nocTynjieHHe nepBbix 3m6phohob b cxh30- 
uejib — Ha CTa^HH 15—20 bjiacTOMepoB. OopMHpOBaHHe 3apo£bimeBOH MeMbpa- 
Hbi BOKpyr hhx He 3aKOH4eHo: OHa Ha 3toh cTa/tHH noxa npe^CTaBjieHa jinmb 
noBepxHOCTHO pacnojioxceHHbiMH MaKpOMepaMH. Y pe/tHH repMHHajibHbie Mac- 
Cbi xapaKTepH3yK)TC4 oneHb HebojibuiHMH pa3MepaMH, 4to 3aTpyaHneT hx obHa- 
pyxceHne h H,zteHTH(j)HKauHK) Ha cpe3ax. Bo3moxcho, 4to b 3pejibix pettnnx E. ca¬ 
proni oflHOBpeMeHHO HMeeTcn HecKOJibKO repMHHajibHbix Mace. 

CnoeobHOCTb peztHH (cnopouncT) peryjinpoBaTb cobcTBeHHyio nHCJieHHOCTb, 
H3MeH4n ran pa3BHBaioinHXC4 b hhx 3m6phohob, OTMenajiacb B paboTax MHOTHX 
HccjieztOBaTejieH (Donges, 1963; Kendall, 1965; Donges, Gotzelmann, 1977; JX ob- 
pOBOJlbCKHH H jx p., 1983, H JX p.). HeOZtHOKpaTHO bbuio nOKa3aHO, 4T0 B 3aBHCH- 
MOCTH OT yCJIOBHH CymeCTBOBaHHfl H B03paCTa napTeHHT (h pe^HH, H ,a04epHHX 
cnopouncT) B HHX MOTyT $0pMHp0BaTbC4 JIHbO HOBbie TeHepaUHH napTeHHT 
toto xce rana, jinbo uepKapHH. Hanbojiee ybeztHTejibHbie aaHHbie nojiyneHbi 
c noMombK) MeTO^a TpaHcnjiaHTaunn napTeHHT b He3apaxceHHoro MOJUiKDCKa. 


131 



Ilpn nepecauKe peunn (cnopouncr), npo^yunpyioiunx uepKapnn (Donges, 1963; 
Donges, Gotzelmann, 1975, 1977; Jourdane, Theron, 1980; Nojima et al., 1982, 
n a p.)> nouaBjnuiacb nx cnocoSHOCTb OTpoxcaaTb jihhhhok repMacjjpounTHO- 
ro noKOJieHHH n HaOjnouajicn B03BpaT k OTpoxueHnio napTeHHT. IIpouyuHpoBa- 
HHe UepKapHH B0306H0BJI5IJI0Cb TOJIbKO nOCJie (|)OpMHpOBaHH5I MHOrOHHCJieHHOH 
HHcjjpanonyjmunH napa3HTOB. Huorjxa. ujih ototo TpeOoBajiocb HecKOJibKO reHe- 
paunn napTeHHT. 

Eiue ojihhm jjoKa 3 aTejibCTBOM cnocodHOCTn k H 3 MeHeHHK> ™na (jjopMnpye- 
moto noTOMCTBa CTajin pe3yjibTa™, nojiyneHHbie npn KyjibTHBnpoBaHnn napTe¬ 
HHT in vitro. B nacTHOCTH, Echinostoma caproni b ncKyccTBeHHon cpeae 
Ha npoTn^ceHHH Bcero cpoKa HadjnojxeHnn motjih OTpox^aTb TOJibKO napTeHHT, 
TaK n He nepexojm k npoayunpoBaHHK) uepKapnn (Loker et al., 1999). 

B npnpoae MexaHH3M nepeopneHTaunn 3M6pnoreHe3a, no-BnanMOMy, jiexcnT 
b ocHOBe ce30HHbix H3MeHeHHM npojjyunpoBaHnn uepKapnn. HanpnMep, npn 
ce30HH0M noxojiouaHnn onncaH MaccoBbin Bbixou jihhhhok Podocotile atomon 
n 3 MopcKnx mojijhockob Littorina rudis. Pa 3 BnTne hobhx jihhhhok bo3o6hobjih- 
eTcn TOJibKO npn noTenjieHnn (PycaHOB, TajiaKTnoHOB, 1984). 

BMecTe c TeM pnu HMeioiunxcn b jinTepaType uaHHbix cjio^cho 06 'bncHnTb 
c no 3 nunn 3 toh rnnoTe 3 bi. TaK, TpaHcnjiamaunn ^P Echinostoma revolutum 
(Zischke, 1968) n Philophthalmus rhionica (ATaeB, ^odpoBOJibCKnn, 1990), yxce 
nepeinejuunx k npouyunpoBaHnio uepKapnn, He Bbi3biBaeT n3MeHeHnn Tnna 
npouyunpyeMoro noTOMCTBa — b hobom xo35inHe ohh npouoji^Kajin OTpoxcuaTb 
TOJibKO jihhhhok repMacJjpojiHTHoro noKOJieHHH. KpoMe toto, jura mhothx jjh- 
reHen OTMenajiocb, hto b napTeHHTax, cocTaBJinioiunx 3pejiyio MHKporeMnnony- 
jraunio, MoryT pa3BHBaTbcn TOJibKO uepKapnn. 3 to HBjieHne 6 buio OTMeneHO Ha- 
Mn n jura Echinostoma caproni. llpn npocMOTpe MHoronncjieHHbix B3pocjibix ^P 
in toto b Hnx He yuaBajiocb odHapy^KHTb 3M0pnoHbi peunn — Bee ohh couepxa- 
jih 3apoubimn uepKapnn. M jinnib ueTajibHbin rncTOjiornnecKnn aHajin3 3a- 
pa^KeHHbix mojijhockob, pe3yjibTara KOToporo npnBeueHbi Bbirne, no3BOJinji b 
HecKOJibKnx cjiynanx oOHapy^KHTb 3pejibix peunn, b kotophx Hapnjty c Kpyn- 
HbiMn 3apoubimaMn uepKapnn cojiepxajincb MeHee 3pejibie pejtnonjtHbie 3M6pn- 
OHbi (pnc. 4, A). 3tot (J)aKT nouTBep^KuaeT npnHunnnajibHyio cnocoOHocTb JX? 
E. caproni nepeopneHTnpoBaTbcn c npouyKunn uepKapnn Ha (JiopMnpoBaHne 
napTeHHT. 

CnocoOHOCTb k H3MeHeHHio Tnna OTpo^KuaeMoro noTOMCTBa npncyiua napTe- 
HHTaM mhothx bhjiob cocajibiuHKOB. OjmaKO peajin3yeTcn 3 Ta cnocoOHOCTb y 
pa3Hbix unreHen no-pa3HOMy. Y HeKOTopbix bhjiob oto, no-BnunMOMy, o 6 bin- 
Hbin MexaHH3M nojraep^aHHH nncjieHHocTn MHKporeMnnonyjiHunn. B 3aBncn- 
mocth ot ycjioBnn, cmiaubiBaioiunxcH b kohkpcthom xo3nnHe, onTHMajibHan 
nncjieHHocTb jiOKajibHon rpynnnpoBKn napa3HTOB nouuep^cnBaeTcn 3a cneT npe- 
nMymecTBeHHoro OTpo^KueHnn jih6o napTeHHT, jih6o uepKapnn. 

Y upyrnx bhuob noHBJineTcn oTneTJinBo Bbipa^eHHan nepnounuHocTb b npo- 
uyunpoBaHnn napTeHHTaMn toto hjih hhoto Tnna noTOMCTBa. Peunn mhothx 
TpeMaToa b caMOM Hanajie nepnoua pa3MHO^eHnn OTpoxcuaiOT HecKOJibKO pe- 
Jtnn, nocjie nero npouyunpyiOT TOJibKO uepKapnn. Bo3MO>KeH n ajibTepHaTHBHbin 
BapnaHT, Korua BHanajie napTeHHTbi (uonepHne cnopouncTbi) npon3BoanT jihhh- 
hok repMa(|)pounTHoro noKOJieHnn, a b KOHue reHepaTHBHoro nepnoua OTpoxc- 
uaiOT ce6e nouoOHbix. Bo Bcex nouodHbix cjiynanx peryjinpoBaHne hhcjichhocth 
HHcjjpanonyjraunn ocyiuecTBjraeTcn 3 a cneT HHTeHCHBHOCTH OTpoxcueHnn napTe¬ 
HHT cjieuyioiueH reHepaunn. 

H, HaKOHeu, eiue ojiHy rpynny cocTaBJiniOT cocajibiunKn, ujih kotophx xa- 
paKTepHa ^cecTKan ueTepMHHaunn nncjia noKOJieHnn napTeHHT: uea hjih jx axce 
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ojxho. JX' OMepHMe, a HHorua h MaTepHHCKHe cnopouncTbi b nouoOHbix cjiynanx 
npouyuHpyiOT HCKJiiOHHTejibHO uepKapHH. 

npMBe^eHHaH Bbiuie cxeMa b 3HanHTejibHOH Mepe reHepajiH30BaHa h, no-BH- 
JX MMOMy, OTpaxaeT JIHllIb OCHOBHbie STanbl H3MeHeHH5I UHHaMHKH peaJIH3aUHH 
reHepaTHBHOM (jjyHKUHH napTeHHT TpeMaTOu. Ha caMOM ^ejie KapTHHa OKa3bi- 
BaeTCH 3HaHMTejibHO 6ojiee cjioxhoh, h6o napTeHHTbi (peunn hjih uonepHHe 
cnopouHCTbi) ouHoro BHua cnoco6Hbi H3MeHHTb ran OTpoxc^aeMoro noTOMCTBa 
B 3aBHCHMOCTM OT peaJIbHbIX yCJIOBHH, CKJiaUblBaiOIHHXCfl B OpraHH3Me MOJI- 
jiK)CKa-xo35iHHa. MoryT BapbHpoBaTb TaKHe BaxcHbie xapaKTepncTHKH npouecca 
pa3MHOxceHHH, KaK KOJiMHecTBO reHepauHH napTeHHT h kojihhcctbo OTpoxcaae- 
Mbix napTeHoreHeTHnecKHx oco6eH. BapbnpyeT h B03pacT oco6ew, Korua ohm 
npHCTynaiOT k npouyKUHH hoboh reHepauHH napTeHHT. Eojiee toto, KaK 6biJio 
noKa3aHo Ha npwMepe HeKOTopbix mHCTOCOMama, 3Ta BapnadejibHOCTb npo^B- 
jineTCH He TOJibKO y 6jih3khx bhuob, ho m y jx onepHHx cnopouncT, hbjihioiuhxc5i 
nOTOMKaMH OJXHOii MaTepHHCKOM CnopouHCTbi, T. e. y «CeCTpHHCKHX» OCOSeH 

(Theron, Jourdane, 1979; Kechemir, Theron, 1980; Touassem, Theron, 1986). 

3th h jipyrne nouoOHbie (J)aKTbi CBHueTejibCTByiOT, Ha Ham B3ni5m, 06 OTcyT- 
CTBHH XCeCTKOH TeHeTHHeCKOH UeTepMHHaUHH AHHaMHKH npOUeCCa pa3MHOXCe- 
hhh napTeHHT y MHornx bhuob TpeMarau. 06 otom kocbchho CBHueTejibCTByiOT 
h ynoMHHaBmHecH Bbime pe3yjibTa™ OKcnepHMeHTajibHbix pa 6 oT (Loker et al., 
1999): b ycjioBHHx KyjibTypbi peajiH3yeTcn TOJibKO ouhh ran OHToreHe3a — b jx o- 
nepHHx h nocjieuyioiUHx noKOJieHHHx peuHH pa3BHBaiOTCH HCKJiiOHHTejibHO pe- 
jx hh. napTeHHTbi b otom cjiynae pearHpyiOT Ha ycjioBHH cymecTBOBaHHH TaK xce, 
KaK b nepHOU CTaHOBJieHHH HH(J)panonyjinuHH b MOJunocKe — uo MOMema Ha- 
cbimeHHH napa3HToeMKOCTH xo3HHHa ohh npo^yuHpyiOT TOJibKO ce 6 e nouoOHbix. 

06HapyxceHHe HaMH peuHOHUHbix 3m6phohob b KpynHbix napTeHHTax, npo- 
uyuHpyioiUHx uepKapHH, CBHueTejibCTByeT, Ha Ham b3tjihu, o tom, mto uonepHHe 
pejiHH E. caproni coxpaHHiOT noTeHUHajibHyio enoeo 6 HOCTb H 3 MeHHTb xapaKTep 
OTpoxcjiaeMoro hmh noTOMCTBa. 3Ta enoeo 6 HOCTb peajiH3yeTcn uajieKo He Bce- 
rua. B OKcnepHMeHTe, Korua HHBa 3 HpoBaHHbie napTeHHTaMH mojijiiockh nocTO- 
hhho nojiBepraiOTCH BTopHMHOMy 3apaxceHHio npojiyuHpyeMbiMH hmh xce uepKa- 
Phhmh, ycjiOBHH cyiuecTBOBaHHH napa3HTOB b xo3HHHe 3aMeTHO yxymnaiOTCH. 

3HaHHTejibHaH naToreHHOCTb MeTauepKapHH E. caproni jxj ih 6HOM(})ajiHpHH 
nojiTBepxcjiaeTCH jiaHHbiMH KypHca h BappeHa (Kurris, Warren, 1980). B pe3yjib- 
TaTe MHoroHHCJieHHbix OKcnepHMeHTOB hm yuajiocb noKa3aTb npnMyio 3aBHCH- 
MOCTb CMepTHOCTH KaK 3apaxeHHbix, TaK h He3apaxceHHbix napTeHHTaMH moji- 
jiiockob Biomphalaria glabrata ot hhtchchbhocth hx HHBa3HH MeTauepKapHHMH 
Echinostoma liei (syn. E. caproni). BbiCTpo B03pacTaiomee uaBJieHHe napa3HTap- 
Horo npecca yxyjuuaeT cocTOHHne xo3HHHa h b kohcmhom cneTe npHBOUHT k ero 
rn6ejiH. Heo6xo,ziHMOCTb b nonojiHeHHH h npojioHrnpoBaHHH cymecTBOBaHHH 
rpynnHpoBKH peunn b mojuuockc b otom cjiynae He B03HMKaeT. PenpouyKTMB- 
Hbie ycHJiHH HH(J)panonyjiHUHH napTeHHT, y KOTopbix OTcyTCTByeT xecTKan npe- 
jlonpejiejieHHOCTb npoueccoB pa3MHOxceHHH, b nouoOHOH CHTyaunn ucjihkom 
H anpaBJiHiOTCH Ha npouyKunio uepKapHH, h6o ot 3Toro b nepByio onepeub 3aBH- 
cht ycnex peajiH3auHH xcH3HeHHoro uHKjia. 

B npHpouHbix ycjioBHHx aKKyMyjiHUHH 6 ojibmoro KOJinnecTBa MeTauepKapHH 
b 6noM(J)ajiHpH5ix, no-BHUHMOMy, name Bcero He npoHCxouHT. 3T0My npennTCT- 
ByeT h BbicoKan CMepTHOCTb uepKapHH bo BHeumeH cpeue, h mnpoKHH Kpyr 
6een03B0H0HHbIX H JX axce n03B0H0MHbIX XCHBOTHbIX (HanpHMep, aM( 6 n 6 HH), ko- 
Topbie MoryT 6 biTb ncnojib30BaHbi napa3HTaMH paccMaTpHBaeMoro BHua b Ka- 
necTBe BTopbix npoMexcyTOMHbix xo 3 neB (Fried, Huffman, 1996), h HaKOHeu, 
OTHOCHTeJIbHO HH3KaH KOHUeHTpaUHH B 0HOTOne KaK nOTeHUHaJIbHbIX X03fleB, 
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TaK H aepKapHH. CoOTBeTCTBeHHO npw 3apa^KeHHH He 60 JIbIHHM K0JIH4CCTB0M 
MeTaaepKapHH yBejiHHHBaeTCH npojtojDKHTejibHOCTb )kh3hh mojijiiockob, hto o6y- 
cjiOBJieHO CHHxeHHeM ziaBJieHHH napa3HTapHoro npecca. B cboio onepejtb B03- 
pacTaeT h juiHTejibHOCTb cymecTBOBaHHH HHcjipanonyjDmHH napTCHHT Echino- 
stoma caproni b yjiHTKax. OHa 3Ha4HTejibH0 npeBbimaeT cpoKH cymecTBOBaHHH 
3apaxceHHbix mojijiiockob b OKcnepHMeHTajibHbix ycjiOBHHx. 3to OKa3biBaeTCH 
B03M0JKHbIM 6jiarOAapH peaJIH3aiJHH JtOHCpHHMH pejIHHMH Cn 0 C 06 H 0 CTH npo- 
jiyawpoBaTb Hapnjty c aepKapHHMH oco6eH cjiejtyiomero napTeHoreHeraHecKO- 
ro noKOJieHHH. Cootbctctbchho b npHpojte 3apaxceHHbie mojijiiockh cyMMapHO 
OMHrapyiOT 3aMeTHO 6ojibinee kojihhcctbo LtepKapHH. 

TaKHM o6pa30M, nojiyneHHbie HaMH pe3yjibTa™ iio3bojihiot othccth HH(J>pa- 
nonyjiHUHio napTeHHT E . caproni k MHKporeMHnonyjiHUHHM «npojiOHTHpoBaHHO- 
ro» THna (ATaeB, 2000), jyiHTejibHOCTb cymecTBOBaHHH kotopmx onpejtejineTCH 
BpeMeHeM >kh3hh MOJunocKa-xo3HHHa. Ha HanajibHOM 3Tane pa3BHTHH HHBa3HH 
HaOjIIOJiaeTCH SbICTpbIM POCT HHCJieHHOCTH pejIHH, COCTaBJIHIOIIIHX JIOKaJIbHyiO 
rpynnnpoBKy, 3aTeM OHa CTa6HJiH3HpyeTCH Ha onTHMajibHOM juih kohkpcthoh 
napa3HT0-x03HHHH0H cHCTeMbi ypoBHe, a ee nocjiejiyiomee nonojiHeHHe ocyme- 
CTBJiHeTCH 3a cneT OTpoxcieHHH Hapnjty c SMHTHpyeMbiMH H3 MOJunocKa aep- 
KapHHMH OTHOCHTeJIbHO He 60 JIbIH 0 T 0 KOJIHHCCTBa HOBbIX napTeHHT. 

Pa6oTa BbinojiHeHa npn (jiHHaHCOBOH nojmepxKe nporpaMMbi «yHHBepcHTe- 
Tbi Pocchh» (rpaHT YP 07.01.027). 
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THE FORMATION OF THE PARTENITAE INFRAPOPULATION 
OF ECHINOSTOMA CAPRONI (DIGENEA: ECHINOSTOMATIDAE) 

G. L. Ataev, A. A. Dobrovolsky, N. P. Isakova 
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SUMMARY 

The first generation of Echinostoma caproni partenitae is represented maternal sporo¬ 
cysts developing in the cardium of the Biomphalaria mollusk. During all their life, they pro¬ 
duce rediae of maternal generation. Rediae of Echinostoma caproni of all generations are si- 
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milar. The first generation consists of maternal rediae forming only redoid embryos. Due to 
this process, the number of partenitae increases very fast. The next generations are repre¬ 
sented by daughter rediae. In the beginning of their life they produce redoid embryos but 
later begin forming cercariae. The number of rediae produced before this shift of produc¬ 
tion depends on the population density. Further, the partenitae retain their potential ability 
to form rediae but realize it in exceptional cases. Generative organs of all generations are 
germinal masses. Proliferation of generative elements and beginning stages of redia and cer- 
caria development take place within these masses. The infrapopulation of E. caproni be¬ 
longs to the «prolonged type», because it is a complete microhemipopulations; its existence 
is limited by a lifespan of the mollusk host. 
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